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What are 
Microplastics?

:Plastics: A synthetic material 
made from a wide range of 
organic polymers such as 
polyethylene, PVC, nylon, PET, 
that can be molded into shape 
while soft and then set into a 
rigid or slightly elastic form.
• Microplastics are generally 

defined as plastics that are 
less than 5 mm in size

Presenter
Presentation Notes
Since about the 1950’s, plastic has become ubiquitous. There are many different types of plastics and these days it is difficult to find a non-food product that does NOT contain plastic. In 2004, the term “microplastic” was coined by Dr. R.C. Thompson. In 2008, the first International Research Workshop on the Occurrence, Effects and Fate of Microplastic Marine Debris defined microplastics to include all plastics that are less than 5 mm in size. While a minimum size for microplastics has not been defined, in many studies, a 330 micron net/screen size is used to capture the plastics. Recent research (Barrows et al., 2017) shows that these methods might miss up to 99.9% of the microplastics in the water.Thompson, R. C., Olsen, Y., Mitchell, R. P., Davis, A., Rowland, S. J., John, A. W. G., McGonigle, D. & Russell, A. E. 2004 Lost at sea: Where is all the plastic? Science 304, 838-838. Barrows, A.P.W., C.A. Neumann, M.L. Berger and S.D. Shaw. 2017. Grab vs. neuston tow net: a microplastic sampling performance comparison and possible advances in the field. Analytical Methods DOI: 10.1039/C6AY02387H



Microplastics are tiny plastic particles 
up to 5 mm in diameter. 

In the last four decades, concentration 
on these particles appear to have 
increased significantly in the surface 
waters of the ocean.

Source: 
- Marine Pollution Bulletin 68 (2013)     
http//www.abc.net.au/news/2013
- Cole M, Lindeque P, Fileman E, Halsband C, Goodhead RM, et 
al. (2013) Microplastic ingestion by zooplankton. Environmental 
Science & Technology 47: 6646–6655. doi: 10.1021/es400663f 

Microplastic ?
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• Plastics smaller than 5 mm

• 80% of marine litter is microplastics

• Primary: manufactured for direct use (scrubs, toothpaste) or indirect use
(pellets)

• Secondary: formed by fragmentation of larger plastic items, fibres from washing
clothes, car tires, boat paint etc

• Contain chemicals and can absorb and concentrate contaminants (eg pesticides) 
from surrounding seawater

• Ingestion of microplastics harms physiology of organisms and compromise their 
fitness

• Risk that it travels the food chain higher up to human consumption!

Microplastics



Primary microplastics “Nurdles”

Presenter
Presentation Notes
Primary microplastics are those that are deliberately made as small pieces. “Nurdles” are the common form of pre-consumer plastic. In other words, this is the form in which plastic is shipped to manufacturers who then melt it down in order to make their production items. They are often shipped by the containerload. As you can see, they come in different colors. They are not totally spherical.



Secondary microplastics
Pieces from 
degradation of 
larger plastic 
items

Presenter
Presentation Notes
Microplastics are divided into two groups. Secondary microplastics, like those shown here, are small pieces resulting from the degradation of larger plastic items. Dr. Anthony Andrady (editor of the 2003 book, Plastics and the Environment) is often quoted as saying, “Every piece of plastic ever made still exists today,” although probably in smaller and smaller pieces. Plastics can photodegrade (as a result of UV light), chemically degrade, or undergo microbial degradation.



Primary microplastics “Microbeads”

Presenter
Presentation Notes
Other primary microplastics are made for inclusion in personal care products like many facial scrubs. Often referred to as “microbeads,” these plastics (often polyethylene) come in various colors and sizes. In addition to plastic microbeads, the facial scrubs also often contain microcrystalline wax, which is a petroleum-based product. 



Campuran Primary dan Secondary

• Primary Microplastic



• Densiti bermacam polimer elatif 
terhadap air.

Presenter
Presentation Notes
The upper image shows dry nurdles/pellets  in glass vials. The lower photo shows the pellets in test tubes containing tapwater. Note that polystyrene and nylon sink, while the other resins (and the polystyrene foam beads, which have added air) float.



Illustration: BUND, Germany

The pathway of microplastics in the marine 
environment



Mengapa Perlu Beri Perhatian Pada 
Microplastic?
• Mereka ada di Lingkungan dan makin banyak
• Tidak mengalami bidegradasi
• Dikonsumsi oleh hewan laut



Presenter
Presentation Notes
In addition to the toxins that can be inside the plastics, plastic can be an attachment site for many different types of toxins. PCBs, polyaromatic hydrocarbons (PAHs) and DDT compounds have been found concentrated on the surface of plastics in the ocean (up to 1 million times more concentrated on the plastic than in the ambient seawater*). When animals consume the plastic, these toxins can dissociate from the plastic and end up in the animals’ tissues.*Mato, Y., T. Isobe, H. Takada, H. Kanehiro, C. Ohtake, T. Kaminuma. 2001. Plastic Resin Pellets as a Transport Medium for Toxic Chemicals in the Marine Environment. Environ. Sci. Technol. 35: 318-324.



Apa yang perlu kita lakukan

• Reduce, reuse, recycle, refuse
• Check labels on personal care products
• Participate in beach cleanups, and look for the very small plastics

Presenter
Presentation Notes
An overview article in Science in 2014 stated, “Given the concerns over microplastics, the temptation may be to ‘clean up the mess,’ but substantial removal of microplastic debris from the environment is not feasible. Identification and elimination of some of the major inputs of plastic waste is a more promising route, as is reduced consumption and the recognition of plastic waste as a resource.”While some removal methods have been proposed, the reality of the situation is that we cannot feasibly remove the plastics from the water without having huge bycatch issues. The sheer mass of plastic thought to be in the ocean makes removal efforts unrealistic. What we can realistically do is all try and reduce our input of plastics into the environment. There are a number of ways to do this (discuss list on slide with audience members).Unfortunately, recycling is not a great option for plastic. Because the price of petroleum-based plastic is based on the price of oil, when oil prices are low, so is the demand for recycled plastic (it is just as cheap if not cheaper to purchase virgin plastic). Plastic can generally only be recycled one time (unlike glass or metal, which have almost limitless capacity to be recycled, or paper, which can be recycled multiple times). If markets for recycled plastic are low, plastic that is collected for recycling can often end up at the landfill anyway.NOTE: some people may have heard about Boyan Slat’s proposed ocean cleanup device (TEDx talk at https://www.youtube.com/watch?v=ROW9F-c0kIQ or http://www.theoceancleanup.com/). They should also read the arguments as to why this effort will not work (http://www.kcet.org/news/redefine/reduce/plastics/6-reasons-that-floating-ocean-plastic-cleanup-thing-is-a-really-bad-idea.html). More on this in slide 29.Law, K.L., R.C. Thompson. 2014. Microplastics in the seas. Science: 345: 144-145.
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Presentation Notes
The issue of fibers shed from clothing is a tough one. Ideally, we can reduce the problem by choosing natural fabrics rather than synthetic fabrics, but ultimately advances in both water and air filtration may be necessary.



Sampling protocol (check out our YouTube 
channel!)
• Volunteers choose their sampling site
• On a calm day (preferably), they collect their sample.

Presenter
Presentation Notes
The volunteers have been collecting one liter of surface water at a convenient estuarine or coastal location. They bring their sample in to one of 16 locations around the state. There is a series of videos on the Florida Microplastic Awareness Project YouTube channel that explains the protocols in detail.



• The samples can sit (and preferably should sit for at 
least a few days) before being filtered.

• Samples are filtered through 0.45 micron gridded 47-
mm filters.

Presenter
Presentation Notes
The volunteers vacuum filter the sample onto gridded 0.45 micron filters.



Microplastic Potensial from river way





Toxicity of Microplastic ?



Microplastic dan Particle Toxicity



Additif dan sisa Monomer dalam Plastik 
• Plasticiser dalam PVC: DOP, DBP 

Dioktilpthalat, Dibutilpthalat
• BPA, BisPhenol A dalam 

Polycarbonat,PC
• Flame Retardan,PBDE pada plastik 

untuk  Peralatan listrik dan 
electronic  

• Styrena dalam Busa Poystirena 
(contoh styrofoam)

• Antistatic pada kantong PPdan PE 
• PBDE pada WEEE, waste 

electronicdan Electrical Equipment
• Residu Asetal dehyde dalam botol 

PET 



POP dan  Microplastic



Upaya untuk menggunakan larva 
mengkonsumsi  sampah plastik 
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